Differential regulation of phosphatidylinositol 3-kinase/Akt, mitogen-activated protein kinase, and AMP-activated protein kinase pathways during menadione-induced oxidative stress in the kidney of young and old rats.
We investigated regulation of various signal transduction pathways during oxidative stresses in the kidney of young and aged rats. Menadione-induced regulation of molecules in PI 3-kinase, MAPK, and AMPK pathways was determined in the young (2 months) and old (24 months) groups. PI 3-kinase activity and Akt phosphorylation were significantly reduced in the old compared with the young. PTEN tumor suppressor was also lower in its expression and phosphorylation levels in the old. Response of the molecules in PI 3-kinase pathway to menadione was minimized. In contrast, over 5-fold induction of ERK1/2 phosphorylation by menadione was observed in both groups. On the other hand, basal activities as well as menadione-induced activities of JNK1 and AMPK were higher in the old than in the young. While p27(Kip1), p53, and p21(Waf1) were slightly increased by menadione in both groups, the basal induction level in the old was considerably higher. In conclusion, the results suggest that the age-related down-regulation of PI 3-kinase/Akt pathway and up-regulation of JNK1, AMPK, and p53 pathways may be responsible for the increased susceptibility to oxidative stress.